To accommodate these diverse functions, mitochondria adopt different shapes, sizes, numbers and distributions in different cell types [3] [4] [5] [6] [7] . The morphological organization of mitochondria is regulated primarily by organelle fusion and division. Under steady-state conditions, mitochondria fuse and divide constitutively at similar rates, persistently maintaining the overall organelle morphology. In addition to maintaining morphology, fusion mixes the contents of mitochondria, including proteins, lipids and nucleic acids. Division allows cells to make small organelles to facilitate efficient transport during interphase and inheritance during cell division.
Introduction
Mitochondria are important for many cellular processes, such as energy production, heat generation, metabolism, cellular proliferation, differentiation and cell death [1, 2] .
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of intracellular energy [14, 15] . The hyper-fusion of mitochondria is also observed when cytosolic protein synthesis is inhibited. Under these conditions, hyper-fusion helps maintain the survival of cells by promoting ATP production [16] .
Due to their evolutionary origin, mitochondria consist of two membranes: the outer and inner membranes [17] . These two membranes have separate but linked fusion machineries, which are highly conserved from yeast to humans [18, 19] . Outer membrane fusion is controlled by two dynaminrelated GTPases: mitofusion (mammals)/Fzo1 (yeast) and Opa1/Mgm1 [20] [21] [22] [23] [24] [25] [26] [27] . Mitofusin/Fzo1 is inserted into the outer membrane via two transmembrane domains, with the GTPase domain facing the cytosol. In contrast, Opa1/Mgm1 exhibits two forms: one form contains a transmembrane domain that is inserted into the inner membrane, and the other form lacks a transmembrane domain and is located in the intermembrane space. Mitofusin/Fzo1 and Opa1/Mgm1 form a protein complex that connects the two membranes; therefore, Opa1/Mgm1 also contribute to stable, full fusion of the outer membrane in addition to their role in the fusion of the inner membrane. In yeast, the mitochondrial protein Ugo1 physically connects Fzo1 and Mgm1 and forms the fusion contact site between the two membranes [28, 29] . In contrast to fusion machineries, only the outer membrane-located division machinery has been identified in yeast and mammals. However, algae have separate machineries for the outer and inner membranes [30] . A central component of mitochondrial division is the soluble dynamin-related GTPase Drp1 (mammals)/Dnm1 (yeast), which is assembled onto the surface of mitochondria by separate but potentially collaborative receptor proteins in mammals (i.e., Mff, Fis1 and Mid/MIeF) and by receptor-adapter complexes in yeast (i.e., Fis1-Mdv1 and Num1-Mdm36) [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] . Demonstrating the importance of mitochondrial fusion and division in human health, mutations in mitofusin 2, Opa1 and Drp1 can cause different human disorders, such as Charcot-Marie-Tooth type 2A for mitofusin 2, dominant optic atrophy 1 for OPA1 and postneonatal death with neuronal defects for Drp1 [11] . In addition, abnormalities in Drp1 has been linked to a variety of age-related neurodegenerative diseases including Alzheimer's, Parkinson's and Huntington's diseases [11, 41] . These defects are located primarily in central and peripheral nerves, revealing a high demand for proper mitochondrial membrane dynamics in neurons.
The mitochondrial membranes synthesize different phospholipids, such as cardiolipin (CL), phosphatidylethanolamine (Pe), and phosphatidylglycerol (PG), after importing precursors such as phosphatidic acid (PA) and phosphatidylserine (PS), which are synthesized in the eR [42] . Pe is then exported from mitochondria to the eR and converted to phosphatidylcholine (PC). Therefore, mitochondria are part of the phospholipid biosynthetic network and exchange phospholipids through mitochondriaeR contact sites. A proper composition of phospholipids is necessary for the biogenesis, maintenance, assembly and activity of the dynamin-related GTPases [43] . Phospholipids also signal mitophagy [44] . Finally, phospholipids modulate the biophysical properties of the mitochondrial membranes to facilitate efficient lipid mixing. In this review, we discuss recent findings related to the roles of phospholipids in mitochondrial division, fusion and degradation.
Biosynthesis of mitochondrial phospholipids
Similar to other cellular membranes, such as the plasma membrane, the eR and the Golgi complex, the mitochondrial membrane consists of PC, Pe, phosphatidylinositol (PI), PS and PA, with PC and Pe as the major components, accounting for a total of 60-80 % of the phospholipids in mitochondria [42, 45, 46] . In addition to these universal phospholipids, mitochondria contain a specific phospholipid [i.e., cardiolipin (CL) (~10 %)] that is synthesized in the mitochondrial inner membrane and remains primarily in mitochondria [42, 47] . CL is also synthesized in bacterial membranes, supporting the symbiotic origin of mitochondria during evolution. The biosynthetic pathways for these phospholipids are well characterized and conserved in yeast and mammals, as described below.
Phosphatidic acid: a major precursor for phospholipids
Although PA is a minor component of biological membranes, PA plays a major role as a precursor lipid in the biosynthesis of phospholipids. In addition, de novo phospholipid synthesis is accomplished primarily by consecutive modifications of this simple phospholipid. The small amount of PA present at steady state may be explained by its rapid consumption for the production of other phospholipids immediately after PA synthesis.
Several PA synthesis pathways exist (Fig. 1) . As a major mechanism, glycerol 3-phosphate or dihydroacetone phosphate (DHAP) is acylated in two steps. First, acylation is mediated by the glycerol-3-phosphate/DHAP acyltransferases Sct1p and Gpt2p in the eR in yeast [48, 49] . This step occurs in both the mitochondrial outer membrane (via Gpat1 and Gpat2) and the eR (via Gpat3 and Gpat4) in mammals [50] . The second acylation of the resulting lyso-PA is mediated by lyso-PA acyltransferase (Slc1p and Ale1p in yeast and LPAAT in mammals) [51] [52] [53] . PA can also be generated via the removal of the choline headgroup of PC by phospholipase D or via the phosphorylation of diacylglycerol (DAG) by DAG kinase [54] [55] [56] . In mammals, another phospholipase D that is located in the mitochondrial outer membrane (mitoPLD) also generates PA from CL [57] .
The CDP-DAG pathway
All other phospholipids are produced via two synthetic pathways: the cytidine diphosphate diacylglycerol (CDP-DAG) and Kennedy pathways [43, 58] . In the CDP-DAG pathway, which is located in the eR and in mitochondria, PA is first converted to the intermediate phospholipid CDP-DAG by CDP-DAG synthases (Fig. 1) . In yeast, Cds1 and Tam41 convert PA to CDP-DAG in the eR and in the mitochondrial matrix, respectively [59, 60] . Two mammalian Cds1 orthologs (i.e., Cds1 and Cds2) are present in the eR [61] ; a mammalian Tam41 ortholog has been identified, but its function remains unclear.
In yeast, CDP-DAG is used to make different phospholipids: PI, PS and the PG precursor phosphatidylglycerolphosphate (PGP) [43] . PI is generated by the PI synthase Pis1, which replaces cytidine monophosphate (CMP) with an inositol group. PS is produced by the PS synthase Cho1, which replaces CMP with serine [62, 63] . Because both Pis1 and Cho1 are located in the eR membrane, PI and PS are imported into mitochondria from the eR. The PGP synthase Pgs1 is located in the mitochondrial matrix and replaces CMP with glycerol 3-phosphate to form PGP [64] . To produce PG, PGP is dephosphorylated by the PGP phosphatases Gep4 in yeast and PTPMT1 in mammals [65, 66] . Using PG and CDP-DAG, the CL synthase Crd1 forms CL by combining these substrates in the mitochondrial inner membrane [67] [68] [69] . In mammals, PI and PGP are synthesized via mechanisms similar to those employed in yeast. CL is also produced from PG and CDP-DAG by the CL synthase CLS1 [70, 71] . In contrast, PS is primarily generated from PC and Pe but not from CDP-DAG [58] . The mammalian PS synthases PSS1 and PSS2 catalyze the exchange of choline and ethanolamine in PC and Pe, respectively, for serine to generate PS [72, 73] .
PS is used as a precursor to produce Pe and PC (Fig. 1 ). In yeast, PS is transported from the eR to other organelles and converted to Pe via decarboxylation by Psd1 in the mitochondrial inner membrane [74] or by Psd2 in endosomes/ Golgi complex [75, 76] . Pe is then transported back to the eR and methylated by the phospholipid methyltransferases Cho2 and Opi3 to produce PC [77, 78] . In mammals, a single PS decarboxylase (i.e., Pisd) generates Pe in the mitochondrial inner membrane and a Pe methyltranferase (i.e., PeMT) subsequently methylates Pe to produce PC in the eR and at eR-mitochondria contact sites [79, 80] .
The Kennedy pathway
The two most abundant phospholipids (i.e., PC and Pe) can be also synthesized de novo via three successive reactions in the eR-located Kennedy pathway ( Fig. 1) [81] . The enzymes involved in this pathway are also highly conserved from yeast to humans [82] . First, choline and ethanolamine kinases generate choline-phosphate (for PC) and ethanolamine-phosphate (for Pe), respectively. Second, these products are combined with CDP to form CDP-choline and CDP-ethanolamine by choline-and ethanolaminephosphate cytidylyltransferases, respectively. Finally, to synthesize PC and Pe, DAG-cholinephosphotransferase and DAG-ethanolaminephosphotransferase transfer the choline-phosphate and ethanolamine-phosphate head groups, respectively, to DAG, which is generated via the dephosphorylation of PA by the PA phosphatases Pah1 in yeast and Lipin in mammals [81, 83] .
Dynamics of mitochondrial phospholipids during biosynthesis
Inter-organellar transfer between the eR and mitochondria Because phospholipids are synthesized in both the eR and mitochondria, some phospholipids, such as PA, PS and Pe, travel between these organelles. These two organelles are physically connected by protein machineries that form inter-organellar contact sites. In mammals, mitofusin 2, which mediates fusion of the mitochondrial outer membrane, also tethers the eR and mitochondria [84, 85] . In yeast, the eRMeS protein complex, which consists of the eR membrane protein Mmm1 and four mitochondrial proteins (i.e., Mdm10, Mdm12, Mdm34 and Gme1) connect the two organelles [86] [87] [88] . The eR-mitochondria contact sites are important for phospholipid transfer, and cells defective in these contact sites exhibit defects in the biosynthesis of phospholipids.
Intra-mitochondrial transfer between the outer and inner membranes
Because many of the phospholipid biosynthetic enzymes are located in the mitochondrial inner membrane, phospholipids and their precursor lipids also move between the outer and inner membranes in mitochondria. In contrast to eR-mitochondria contact sites, components of the intra-mitochondrial transfer pathway are evolutionarily conserved from yeast to mammals. The key proteins in this pathway are homologous small proteins located in the intermembrane space (i.e., Ups1, 2 and 3) and their binding protein Mdm35 in yeast and their orthologs in mammals (i.e., PReLI for Ups1 and TRIAP1 for Mdm35) [89] [90] [91] [92] . Ups1 was originally identified as a protein necessary for the biogenesis of Mgm1, which is a mitochondrial fusion protein; therefore, Ups1 is required for the maintenance of mitochondrial morphology [93] . Later studies demonstrated that Ups1 and its homologous protein Ups2 antagonistically regulate the biosynthesis of CL through the transfer of PA between the outer and inner membranes [89, 94] . The function of Ups proteins has been proposed to directly mediate lipid transfer or to regulate this transfer step [89, 95] . In addition to PA, the Ups proteins regulate the transfer of PS and Pe, suggesting that these proteins support a universal mechanism for lipid transfer and biosynthesis in mitochondria [96, 97] .
Roles of phospholipids in mitochondrial dynamics

Mitochondrial fusion
Phosphatidic acid (PA)
Phospholipids affect the biophysical properties of bilayer membranes and facilitate membrane curvature. PA has a small, negatively charged head group and can therefore create negative curvature in the membrane (Fig. 2) [45]. This curvature makes biological membranes prone to fusion, and PA has been called a fusogenic phospholipid [98] . For example, SNARe-mediated membrane fusion during exocytosis and endocytosis requires PA [98] . Similarly, the fusion of the mitochondrial outer membrane is facilitated by PA [57] . Outer membrane fusion in mammals is mediated by two homologous GTPases: mitofusin 1 and 2. These two proteins tether two opposing outer membranes prior to fusion [99] . After the tethering of two opposing outer membranes, an outer membrane-localized phospholipase D (i.e., MitoPLD) generates PA from CL to facilitate membrane fusion [57] . PA may change the conformation of trans-mitofusin complexes formed between tethered mitochondria and merge the membranes.
Lysophosphatidic acid (LPA)
LPA is a phospholipid similar in structure to PA, except LPA has only one acyl chain and PA has two. A glycerol-3-phosphate acyltransferase, which is located in the mitochondrial outer membrane, catalyzes the acylation of glycerol 3-phosphate with long-chain fatty acyl CoA to form LPA [50, 100, 101] . Unlike PA, due to its single acyl chain, LPA generates positive curvature in bilayer membranes (Fig. 2) . Nonetheless, similar to PA, LPA promotes mitofusin-mediated mitochondrial fusion [100] . Because PA and LPA form opposite membrane curvature, these proteins may function to bend membranes at different steps of mitochondrial fusion or in different regions to biophysically stabilize intermediate structures, such as stalk intermediate and hemifusion or fusion pores between two membranes. LPA may also directly interact with mitofusin and regulate its function, as LPA stimulates the GTPase activity of purified mitofusin in vitro [100] .
Cardiolipin (CL)
Like its mammalian homolog Opa1, Mgm1 support both outer membrane fusion and inner membrane fusion [20] [21] [22] [23] [24] . Two versions of the Mgm1 protein are generated posttranslationally: one version is embedded in the inner membrane, and the other version is soluble and localizes to the intermembrane space after proteolytic cleavage of the membrane-bound form [102] . CL binds to a soluble form of Mgm1 and stimulates its GTPase activity (Fig. 2) [103, 104] . The CL-Mgm1 interaction is mediated by several conserved positively charged lysines in Mgm1 that may serve as a binding site for negatively charged CL [104] . In contrast, the GTPase activity of the membrane-embedded form of Mgm1 is not stimulated by CL [103] . Interestingly, when soluble Mgm1 is mixed with CL-containing and Mgm1-embedded liposomes, the GTPase activity of soluble Mgm1 is further increased due to interactions with both CL and the membrane form of Mgm1. Interactions of Mgm1 with phospholipids are not specific to CL, as Mgm1 can tubulate and tether liposomes and promote GTP-stimulated hemifusion of liposomes independently of CL [105] . This type of nonselective interaction with phospholipids and the activation of GTPase activity were also observed for Opa1, which is a mammalian ortholog of Mgm1, as discussed below. In addition to activating the GTPase activity of Mgm1, CL is also important for the biogenesis of Mgm1 (Fig. 2) . As described above, Mgm1 exists in two forms as a result of proteolytic cleavage of its transmembrane domain [102, 106, 107] . This cleavage event is coupled to the insertion of the transmembrane domain of Mgm1 into the inner membrane during import [89] . when CL levels are reduced, the translocation of the transmembrane domain of Mgm1p is also reduced due to disassembly of the inner membranelocalized protein translocase and the matrix-localized import motor complex, leading to defects in the proteolytic processing of Mgm1 and defects in subsequent mitochondrial fusion [89, 93] .
The mammalian ortholog of Mgm1 (i.e., OPA1) is subjected to alternative mRNA splicing in addition to proteolytic processing, creating at least eight isoforms. Similar to Mgm1, these isoforms can be grouped into two major classes based on the presence of a transmembrane domain [108] [109] [110] . Further, a purified soluble form of OPA1 directly binds to liposomes containing acidic phospholipids, such as CL, PA and PS, and can tubulate liposomes [111] . Interactions of OPA1 with these phospholipids also stimulate GTPase activity. Among these three acidic phospholipids, CL is most abundant in the mitochondrial membrane; therefore, CL may be a major physiological stimulator of OPA1. As a possible mechanism for GTPase activation, CL stimulates the oligomerization of OPA1. Many dynamins and dynamin-related GTPase are activated upon the homotypic assembly of this protein [111, 112] . Mutations associated with optic atrophy 1 affect the ability of OPA1 to bind to phospholipids, and these biochemical changes may play a role in the pathogenesis of this disease.
Acyl chains of CL undergo remodeling by tafazzin, a transacylase which replaces saturated acyl chains with unsaturated acyl chains in the CL maturation pathway [113] . This enzyme is defective in Barth syndrome, a severe genetic disorder that causes cardiomyopathy and skeletal myopathy [113] . In addition, ALCAT1 mediates pathological CL remodeling and promotes oxidative damage to acyl chains of CL [114] . ALCAT1-mediated oxidative damage of CL leads to reduced mitofusion 2 levels [115] . Therefore, the intact acyl composition of CL is important for mitofusin-mediated outer membrane fusion.
Phosphatidylethanolamine (PE)
In mammalian cells, Pe is more abundant in mitochondria than in other organelles and mitochondrial Pe is important for mitochondrial functions and cellular proliferation. Decreasing Pe levels by knocking out the mouse phosphatidylserine decarboxylase leads to embryonic lethality and fragmentation of mitochondria [116] . Like CL, Pe has conical shape due to a small head group diameter relative to its acyl chains [117] . This produces membrane curvatures; therefore, these lipids alone form micelles, but not bilayers. This structural similarity suggests that Pe and CL may share functions in mitochondrial dynamics [45] . Indeed, Pe is important for the biogenesis of Mgm1 and subsequent mitochondrial fusion. psd1Δ yeast cells have reduced mitochondrial fusion efficiency and increased numbers of fragmented mitochondria (Fig. 2) [118] . In addition, in vitro fusion assays using liposomes demonstrated that a lack of Pe slows the mixing of lipids after fusion, suggesting that relatively high levels of Pe may increase lateral movements of lipids in the mitochondrial membranes [118] . Further supporting the hypothesis that CL and Pe perform redundant functions, simultaneous depletion of these two phospholipids in the crd1Δpsd1Δ yeast mutant caused accelerated defects in mitochondrial fusion and fragmentation of mitochondria; these changes likely occur due to reduced levels of Mgm1 [119] .
Mitochondrial division
The roles of phospholipids in mitochondrial division have also been studied extensively using a number of biochemical and structural assays [19] . Although these studies clearly demonstrated the importance of phospholipids, many studies on mitochondrial division examined the effects of liposomes with mixed phospholipids on the mitochondrial division dynamin Drp1/Dnm1 and its binding proteins, leaving the issue of phospholipid specificity unclear.
Drp1/Dnm1 plays a direct role in mitochondrial fission as a mechanochemical enzyme [19, 30] . Drp1 is a cytosolic protein, which assembles onto the surface of mitochondria by associating with its receptor proteins, including the Mff, Fis1 and Mid/MIeF proteins [31-34, [120] [121] [122] [123] [124] . In contrast, Dnm1 is recruited to mitochondria by the Fis1-Mdv1 complex and the Mdm36-Num1 complex [35, 38, 40, [125] [126] [127] [128] [129] . Similar to the inner membrane fusion dynamin OPA1/Mgm1, the mitochondrial division dynamin Drp1/Dnm1 also binds to liposomes containing mitochondrial phospholipids, including PC, Pe, PI, PA, PS and CL (Fig. 2) [130] . The GTPase activity of Dnm1 is stimulated by interactions with liposomes. This enzymatic stimulation likely results from the stimulation of oligomerization on the surface of liposomes, because Dnm1/Drp1 tubulates liposomes upon oligomerization [131] [132] [133] . The phospholipids that bind directly to Drp1/Dnm1 remain unknown, although liposomes made of only PG or PS can interact with these proteins [131] . Drp1 also plays important roles in apoptosis. Drp1 facilitates the release of the proapoptotic factor cytochrome c from mitochondria into the cytosol both in vitro and in vivo [134] [135] [136] . CL binds to Drp1 and stimulates its apoptotic function [137] . In a key step for cytochrome c release, Bax oligomerizes in the outer membrane, leading to the permeabilization of the mitochondrial outer membrane (Fig. 2) . CL binding increases the ability of Drp1 to promote Bax oligomerization [137] . CL-Drp1 interactions depend on the positively charged arginine at position 247 in the GTPase domain of Drp1, but interestingly, these interactions are independent of GTPase activity.
The conserved mitochondrial outer membrane protein Fis1 plays important roles in the recruitment of Drp1 and Dnm1 to the surface of mitochondria; however, the mechanism of recruitment appears to be different in mammals and yeast, as described above. Fis1 contains a C-terminal hydrophobic region, which serves as a transmembrane domain [40] . Interestingly, the cytosolic domain of yeast Fis1 binds to liposomes containing PC and PG, reversibly clustering liposomes and changing their permeability [138] . These activities may contribute to the mechanism of mitochondrial fission or to apoptotic release of cytochrome c.
In addition to Drp1/Dnm1, dynamin-independent mechanisms for mitochondrial division, such as the Parkinson's disease-associated protein alpha-synuclein, have also been proposed [139] . Overexpression of alpha-synuclein leads to Drp1-independent fragmentation of mitochondria within cells. Purified alpha-synuclein clusters and fragments liposomes containing PC and CL in a CL-dependent manner. The elucidation of the functional relationships between these two division mechanisms is of interest. Similar to Drp1, alpha-synuclein also controls apoptosis through interactions with CL and cytochrome c in Lewy bodies [140] . This complex formation prevents cytochrome c-promoted apoptosis. Comprehensive reviews on the role of phospholipids in apoptosis have been published elsewhere [141] [142] [143] .
Mitophagy
Cells can recognize damaged mitochondria and selectively eliminate them using a lysosomal degradation process called mitophagy [8] . Mitochondrial division is part of this degradation mechanism because division creates smaller organelles, which helps autophagosomes engulf the mitochondria [144] . The autophagosomes then fuse with the lysosome to deliver the mitochondria to the degradation compartment. In vivo, in postmitotic neurons, a mitochondrial division deficiency enlarges mitochondria and blocks mitophagy, leading to neurodegeneration [145] . In neurons lacking Drp1, oxidative damage accumulates in halted mitophagy intermediates, causing a loss of mitochondrial respiration. The recognition of damaged mitochondria is a key step in this pathway. Cells can identify damaged mitochondria based on a number of changes, such as reductions in the membrane potential across the inner membrane and oxidative damage to mitochondrial components. The loss of membrane potential recruits the Parkinson's disease-associated ubiquitin e3 ligase parkin to mitochondria and promotes the ubiquitination of mitochondrial outer membrane proteins [146, 147] . This modification signals autophagosomes to engulf mitochondria. Interestingly, parkin also generates small vesicles called mitochondria-derived vesicles from the mitochondrial membranes in response to reactive oxygen species and delivers these vesicles to lysosomes for degradation [148, 149] .
In addition to these mitophagy-related recognition and signaling mechanisms, the exposure of CL on the surface of mitochondria is also used to mark damaged mitochondria (Fig. 2) [44] . when neurons are treated with inhibitors of mitochondrial respiration, CL is moved from the mitochondrial inner membrane to the outer leaflet of the outer membrane by phospholipid scramblase 3, which flips CL from the inner leaflet to the outer leaflet of the membrane. The externalization of CL stimulates engulfment of mitochondria via the recruitment of the autophagosomal protein LC3 through direct interactions [44] . This CLregulated mitophagy pathway appears to be independent of parkin and the mitophagy adapter protein p62. A parkinindependent mitophagy mechanism has been reported in several other experimental systems, including postmitotic neurons lacking Drp1, as described above [145, 150] . The mitophagy intermediates that accumulated in these neurons were highly ubiquitinated in the absence of parkin. Therefore, Drp1-mediated or CL-stimulated mitophagy may use other e3 ligases for mitochondrial ubiquitination.
Conclusions and future prospects
Interactions between proteins and lipids are fundamental reactions that underlie many biological processes. As discussed above, proteins involved in mitochondrial fusion, division and degradation, including dynamin-related GTPases, bind to phospholipids in mitochondria. These interactions control the biochemical activity, assembly and localization of these proteins. Because the spatial pattern of phospholipids is dynamic and because phospholipid biosynthetic pathways are distributed among three different membranes (e.g., the eR membrane and the outer and inner mitochondrial membranes), phospholipid-protein interactions can generate a wide array of mitochondrial responses in different sub-mitochondrial locations in response to intracellular and environmental changes. Improving our understanding of the dynamic mitochondrial signaling network that consists of protein and lipid elements is an important future challenge. Understanding this complex mechanism will significantly advance our understanding of 1 3 mitochondrial homeostasis and dynamics. At the molecular level, the amino acid sequences of mitochondrial dynaminrelated GTPases indicate that these proteins lack known lipid-binding domains, such as the DAG, PI, PH, C2 and BAR domains. This finding is in clear contrast to endocytic dynamins, which contain a PH domain and bind to phosphoinositides. Therefore, the identification of lipid-binding domains and interaction mechanisms in mitochondrial dynamin-related GTPases is important. 
